[ Downloaded from mme.modares.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.10275940.1396.17.1.28.8 ]

66-56 yoyo <1 o sloabs (17 095 1396 (13399 (Y30 SuilKo (wdigo alxo

95y ele delinle _b—ﬁ
4 M = i
o g0 S0 (wigo =&
VAR
mme.modares.ac.ir u/"i:g;,%,

b by e o o, Sluodd  Jugb s/ b F das &0 50 k! &5 § O axlliae
b drwgd dgume Ol 59y

2 *1 “eow
by asan T Slasas
39y0ls 9,0l rio oKl «SHlSe Lwiige bkl -1
29,05 39,0l nio olKuiild (Sl wdige )] ol S goomiily -2

mbnazari @shahroodut.ac.ir 3618785545 i, s9ii0 39,mls *

saSe Wlio eyl

Sl gy 513515 S8 sy 5 o) (S AT oo 3 4 ibatius 3, Slcad Laee 53 LhT ©ad alyd dplime (gl callie ol o S5 g, Alie

s 2l (S 3 g Cagy 5 lod (slbline dbogd bsS cdtitVlgosigySal oSle CVleo 55 sl 01 aolitl diblydeussy 2900 1395 slye 31 i3l >
: 1395 112 15 s

bl Gl GiSenn SIS Ghs) 5 Gud s ool e Gl o ik a8 S 3 L g by iy 1395 315 iculs s 4,
wtigh jpy Sl Cuin Latuns (slaglall § dss ialS jolitod; diildnsgs sgime olall gy 55 el 0d 03l dnsgs (i oS ok
Canddy 5 (o &b ey b1 age S5l LIl Gl cupd (die @l (orwcous ¢l Cuwl 0l odliinl (S S'g Cow alarwg dgam0 Glall og)
Sy pite (il i 3l il dng 5l g Slodd oS b oS dtmtoVlge g, Sola ¥oles 1l ¢ oo o 3 sl ool N
s Jie 3 3l 5 3505 G5 503 cap 85 an 5 bB il sy Cl LS wmd e oL gl el 0 eslizl b o O3 3y
532 9550 e (ol Sl Jlajon il Caghy 5 0> slaglin 85bgd s bl Sl 4 1> gl iy 1 3 25 Ll st

Ao S aS 5 oy G5 @5y olo)S S35 Jlosl bl 3 S bty SIS o S T ©d cayd Sej
2 o5 b b Rl 3ge (5 ©ad cops e S agli 5 S g GRIEIL man s 5555 (ale)S 5L
3 Gl ) sk ol & e sl Y ploj dod Sl (il g0t sb) iy e 85

Extended Finite Element analysis of a stationary crack in hygrothermal
isotropic media subjected to thermal shock

Mohammad Bagher Nazari’, Hamid Rajaei

School of Mechanical Engineering, Shahrood University of Technology, Shahrood, Iran
* P.0.B. 3618785545, Shahrood, Iran. mbnazri@shahroodut.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper In this paper, the extended Finite Element Method (XFEM) is implemented to compute the Stress
Received 21 August 2016 Intensity Factors (SIFs) for rectangular media subjected to a hygrothermal loading. In governing
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€ \ hygrothermoelasticity equations, the cross coupling of temperature and moisture fields and temperature-
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dependent diffusion in some cases are considered. Furthermore, an interaction integral for hygrothermal
loading is developed to compute the stress intensity factors. The non uniform mesh of isoparametric

Keywords: . . . . .

Ex¥ended Finite Element Method (XFEM) eight-nod rectangular element is used in XFEM to decrease the absolute error in SIFs computations. In
Isotropic Materials order to validate numerical results, the SIF of mode | is obtained analytically. The coupled governing
Stress Intensity Factors (SIFs) equations are firstly decoupled in terms of new variables and then solved by the separation of variable

Hygrothermal Loading method. According to the results, the moisture concentration gradient has a significant effect on the

SIFs so should be considered in the model. Until temperature reaches its steady state, the cross
coupling of temperature and moisture synchronizes their time variation which affects on the time
variation of SIF. At the beginning of thermal shock, the SIF for shorter cracks is not necessarily less
than the longer ones. Also, the mode I SIF for longer and inclined cracks is smaller. On the other hand,
considering the moisture concentration as a temperature function increases the time required to reach
the moisture steady state.
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Fig. 2 Long enough substance with internal borders and crack under
hygrothermal loading
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Circle: Heaviside enrichment.
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Fig. 13 Long enough substance with internal borders and angled crack
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Fig. 11 Stress in an isotropic plate with an edge crack under
hygrothermal loading
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